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 not more than a third of the total trade, which was largely
confined to the home market.1 In 1745 Newcastle exported
over 500,000 tons to London.2
iThe chief obstacles to the progress of the mining industry
were the danger of flooding and the difficulties of ventilation,
transport within the mine and transport from the pit-head
to the market* Mining usually was on a small scale; pits in
the Forest of Dean were often worked by one or two and
rarely more than a dozen colliers; in the Midlands, Lancashire
and Yorkshire, collieries of 100 men were more common, but
even then individual pits were very small, and only five or
six men were usually employed on a pit underground. In
Northumberland, Durham and Cumberland mining was on
a larger scale, the workers in a pit numbering as many as 40,
and 500 or 1,000 being employed at a colliery.
The chief difficulty of the colliery owner was that of
sinking a shaft and of raising the water to the surface. In
the first half of the century, many shafts, even in the
Midlands, were barely 12 yards deep and rarely more than
60 or 70 yards long. In Northumberland and Durham the
maximum depth was 400 feet and the average about 200 feet.
After many previous attempts to make a pump to raise the
water of mines, Savery in 1698 and then Newcomen in 1712
devised pumps suitable for general use. But the rent of
these was high;3 until the improvement of the iron trade
the pumps were imperfect and they were expensive to use.
In 1762, Watt, a young man of twenty-seven, an instru-
ment maker to Glasgow University, began his experiments to
improve Newcomen's engine, a model of which he had been
repairing. By 1765 he had invented the separate condenser,
andhaving borrowed £1,200 from Dr. Black of the University,
began to build a steam engine for John Roebuck, the
manager of the Carron Ironworks. Soon Roebuck also
was in debt, and Watt had to seek assistance from Matthew
Boulton, the owner of the Soho Ironworks, near Birmingham.
The steam engine was brought to Soho from Kinneil in
1 AsMon and Sykes, The Coal Industry in the Eighteenth Century,
p. 228.	2 Ibid.,p. 194.
s The rent of a Newcomen engine at Whitehaven was ^182 and at
Grifi £$qq (Ashton and Sykes, op. cit.3 p. 38)*

